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CLAIMS 




An exhaust gas catalyst system, comprising: 
a substrate; and 

a nitrogen oxide adsorber disposed on said substrate, the nitrogen 
oxides adsorber comprisu 
5 a porc^^s support; 

at least one alkali metal barrier; and 
a material loaded on said porous support comprising: 
a NOx oxidation catalyst; and 
at least one ah<^li material. 

2. The exhaust gas catalyst system of Claim 1, wherein said 
porous support comprises alumina, gamma-alumina, delta-alumina, theta- 
alumina, zeolite, zirconia, ceria, magnesium oxide, titania, silica, or mixtures 
comprising at least one of the foregoing. 

3. The exhaust gas catalyst system of Claim 1, wherein said 
NOx oxidation catalyst is platinum, palladium, rhodium, or mixtures comprising 
at least one of the foregoing. 

4. The exhaust gas catalyst system of Claim 1, wherein the 
alkali material is sodium, potassium, cesium, lithium, rubidium, or mixtures 
comprising at least one of the foregoing. 



5. The exhaust gas catalyst system of Claim 1, wherein the 

// 

alkah metal barrier is a material containing an early transition metal oxide. 
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6. The exhaust gas catalyst system of Claim 5, wherein the 
alkali metal barrier is a material selected from the group consisting of zirconia, 
titania, ferric oxide, cordierite, alpha- alumina, muUite, tin oxide, ceria, 
manganese oxide, silica, vanadium oxide, chromium oxide, hafiiium oxide, 
molybdenum oxide, tungsten oxide, and mixtures comprising at least one of 
these materials. 

7. The exhaust gas catalyst system of Claim 1, wherein the 
alkali metal barrier is present in an amount sufficient to substantially inhibit the 
migration of alkali material out of said nitrogen oxides adsorber. 

8. The exhaust gas catalyst system of Claim 7, wherein the 
alkali metal barrier is loaded on said porous support and present in an amount of 
up to about 2 g/in . 

9. The exhaust gas catalyst system of Claim 8, wherein the 
alkali metal barrier is present in an amount up to about 0.35 g/m . 

10. The exhaust gas catalyst system of Claim 9, wherein the 
alkali metal barrier is present in an amount up to about 0.25 g/in . 

1 1 . The exhaust gas catalyst system of Claim 10, wherein the 
alkali metal barrier is present in an amount of about 0.05 g/in to about 0.20 
g/in^ 

12. The exhaust gas catalyst system of Claim 7, wherein the 
alkali metal barrier is a layer disposed between said substrate and said porous 
support. 
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13. The exhaust gas catalyst system of Claim 12, wherein 
said layer comprises an atomic film. 

14. The exhaust gas catalyst system of Claim 12, wherein 
said layer has a thickness of up to about 100 

15. The exhaust gas catalyst system of Claim 12, further 
comprising additional alkali metal barrier mixed with said material. 

16. The exhaust gas catalyst system of Claim 1, further 
comprising a three-way catalyst component, positioned downstream of the 
nitrogen oxides adsorber or part of the nitrogen oxides adsorber. 

A method of reducing alkali material migration from a 
nitrogen oxides ackorber washcoat to a cordierite substrate, comprising: 
depositing an alkali metal barrier layer on a substrate; and 
depo siring on said alkali metal barrier layer, a nitrogen oxides 
adsorber composition comprising a NOx oxidation catalyst and at least one alkali 
material loaded on a poroiie support. 

18. The me^od of reducing/^kali fnaterial migration of 
Claim 17, wherein said porous support conitorises alurfiina, gamma-alumina, 
delta-alumina, theta-alumina, zeorite, zirconi^, cerj< magnesium oxide, titania, 
silica, and mixtures comprising at Idast one of the foregoing porous supports. 

19. The method of reducing alkali material migration of 
Claim 17, wherein said NOx oxidation ca^lyst selected from the group 
consisting of platinum, palladium, rhodiur^and mixtures comprising at least 
one of the foregoing catalysts. 
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J 20. The method of reducing alkali material migration of 

Claim 17, wherein the alkali material is selected from the group consisting of 
sodium, potassiumXcesium, lithium, rubidium, and mixtures comprising at least 
one of the foregoing^lkali materials 



21 . \rhe method of reducing alkali material migration of 
Claim 20, wherein the eilkali material is further combined with an alkaline earth 
material selected from the group consisting of barium, strontium, calcium, 
magnesium, and combinations comprising at least one of the foregoing alkaline 
earth materials. 

22. The rnethod of reducing alkali material migration of 
Claim 17, wherein the alkali ri^etal barrier is a material containing an early 
transition metal oxide. 



23 . The method of redudin^alkall m-aterial migration of 
Claim ^2, wherein the alkali metal barrier is a niate/al selected from the group 
consisting of zirconia, titania, ferric oxide, cordiente, alpha^lumina, mullite, tin 
oxide, ceria, manganese oxide, silica. Vanadium oxia^ctiromium oxide, 
hafriium oxide, molybdenum oxide, tungsten oxide, and mixtures comprising at 
least one of these materials. 



J 24. The method of reducing alkali material migration of 

Claim 17, wherein the alkali metal barrier i\ present in an amount sufficient to 
substantially inhibit the migration of alkali materials out of said nitrogen oxides 
adsorber. 



25. The method of reducing klkali material migration of 
Claim 24, wherein the alkali metal barrier is present in an amount of up to about 

2 g/in\ . 
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26. The method of reducing alkali material migration of 
Claim 25, wherei^n the alkali metal barrier is present in an amount up to about 
0.35 g/m\ 

27. \ The method of reducing alkali material migration of 
Claim 26, wherein trf^ alkali metal barrier is present in an amount up to about 
0.25 g/m\ 

28. TNe method of reducing alkali material migration of 
Claim 27, wherein the alkVli metal barrier is present in an amount of about 0.05 
g/in^ to about 0.20 g/in" 

-^29. A methijd of reducing alkali material migration from a 

nitrogen oxides adsorber washc^^at to a substraje^comprising: 

depositing on a sil{)strate, a nftrogeA oxides adsorber composition 
comprising a material loaded on a\porous feupport, Ihe-mMerial comprising: a 
NOx oxidation catalyst; at least on^ alkali materia*; and atVeast one alkali metal 
barrier. 

30. The method of r&ducing alkali material migration of 
Claim 29, wherein said porous support dpmprises alumina, gamma-alumina, 
zeolite, zirconia, ceria, magnesium oxideXtitania, silica, or mixtures thereof. 




3 1 . The method of reducmg alkali material migration of 
Claim 30, wherein said NOx oxidation cataly\t is platinum, palladium, rhodium, 
or mixtures thereof. 
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32. The method of reducing alkaH material migration of 
Claim 31, wherein the alkali material is sodium, potassium, cesium, rubidium, 
or mixtures thereoJ 

34. I The method of reducing alkali material migration of 
claims 30, wherein t\ie alkali metal barrier is a material containing an early 

^ 53 transition metal oxid^. 

35. Tlhe method of reducing alkali material migration of 
claim 34, wherein the alkali metal barrier is a material containing zirconia 
(Zr02), titania (TiOi), ferine oxide (Fe203), cordierite, mullite, tin oxide (Sn02), 
zirconia rich oxide with ceria oxide, manganese oxide (Mn02), silica (Si02), 
vanadium oxide (V2O5), chromium oxide (Cr203), hafnium oxide (Hf02), 
molybdenum oxide (Mo03),\ tungsten oxids-iy^O^,), or mixtures thereof, 
including alkali metal barriers supportea on aluAiina. 

36. The method of reducing/alkali rrJaterial migration of 
Claim 29, wheVein the alkali melal barrier is present iiyan amount sufficient to 
substantially inhibit the migratiorj of alkali macpria}^ut of said nitrogen oxides 
adsorber. 

37. The method of reducing alkali material migration of 
\ \ 

Claim 36, wherein the alkali metal burner is present in an amount up to about 

0.25 g/m\ 



38. The method of raducing alkali material migration of 
Claim 37, wherein the alkali metal barriir is present in an amount of about 0.05 



g/in^ to about\>.20 g/in^ 
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